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• Koshi Basin,	Nepal	– rainfall-triggered	landslides	(ICIMOD	database)
















Variable Abbrev. Data Source Spatial Res Time Summary
Normalized Burn Ratio NBR LANDSAT 7 30 m 2003-2015 (SWIR-NIR)/(SWIR+NIR)
Fire Occurrence Fires MODIS MCD45A1 500 m 2003-2015 (Fires)/(catchment)
Drainage Density DD ALOS 5m DEM 5 m (str length)/(As)
Topographic Wetness Index * TWI ALOS 5m DEM 5 m ln(As/tanβ)
Sediment Transport Index * STI ALOS 5m DEM 5 m (As/22.3)
m (sinβ/0.0896)n
Stream Power Index * SPI ALOS 5m DEM 5 m Astanβ
Population Density Pop Dens Landscan 1 km 2010 (People)/(catchment)
Height Above Nearest Drainage HAND ALOS 5m DEM 5 m Vertical distance
Slope Slope ALOS 5m DEM 5 m (rise)/(run)
Euclidean Distance to Streams Eucl Str ALOS 5m DEM 5 m Straight line distance
Aspect Aspect ALOS 5m DEM 5 m Direction of slope
Profile Curvature Prfl Crv ALOS 5m DEM 5 m Parallel to dir. max slope
Plan Curvature Plan Crv ALOS 5m DEM 5 m Perpindicular to max slope
Flow Accumulation Flow Acc ALOS 5m DEM 5 m Accum. pixel x pixel flow
CHIRPS CHIRPS CHIRPS Monthly 0.05° 2003-2015 Average monthly accum.
CHIRP CHIRP CHIRP Monthly 0.05° 2003-2015 Average monthly accum.
As = surface area of catchment; β = 
slope in degrees; m = 0.6; n = 1.3








Observed 0 304 223 57.70%





Observed 0 363 211 63.20%
1 118 601 83.40%
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Observed 0 564 426 57.00%




Observed 0 591 399 59.70%
1 381 610 61.60%
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Case	study:	Nepal	fire-landslide	relationship
Known	limitations
• Rainfall-induced	case
• Exact	landslide	dates	unknown;	therefore,	cannot	test	timing	of	explanatory	
variables
• Earthquake-induced	case
• Only	considered	one	major	triggering	event	(2015	Gorkha earthquake)
• Given	unknown	specific	dates	of	most	landslides	in	study	set,	we	had	to	
consider	burning	over	a	long	period	of	time	(versus	single	burn	events)
• Further	data	collection	on	timing	and	location	of	burning,	trigger	factors	
(e.g.,	rainfall,	earthquakes),	and	landslide	events	could	shed	more	light	on	
fire-landslide	relationships
For	more,	see	Reeves	(2017):	https://ntrs.nasa.gov/search.jsp?R=20170001625
CEOS	Landslide	Pilot
Main	goals
To	demonstrate	the	effective	exploitation	of	Earth	observations	(EO)	data	and	
technologies	to	detect,	map	and	monitor	landslides	and	landslide	prone	hillsides,	in	
different	physiographic	and	climatic	regions.	
To	apply	satellite	EO	across	the	cycle	of	landslide	disaster	risk	management,	including	
preparedness,	situational	awareness,	response	and	recovery	with	a	distinct	multi-
hazard	focus	on	cascading	impacts	and	risks.	
• Co-leads
• Dr.	Dalia	Kirschbaum,	NASA	Goddard	Space	Flight	Center,	Maryland,	USA
• Dr.	Jonathan	Godt,	Landslide	Hazards	Coordinator,	U.S.	Geological	Survey,	Colorado,	USA
• Dr.	Jean-Philippe	Malet,	School	and	Observatory	of	Earth	Sciences,	University	of	Strasbourg,	France
• Dr.	Sigrid	Roessner,	GFZ	German	Research	Centre	for	Geosciences,	Germany
CEOS	Landslide	Pilot
Three	objectives	(2016-2019):
1. Establish	effective	practices	for	merging	different	Earth	Observation	data	(e.g.	optical	
and	radar)	to	better	monitor	and	map	landslide	activity	over	time	and	space.
2. Demonstrate	how	landslide	products,	models,	and	services	can	support	disaster	risk	
management	for	multi-hazard	and	cascading	landslide	events.
3. Engage	and	partner	with	data	brokers	and	end	users	to	understand	requirements	and	
user	expectations	and	get	feedback	through	the	activities	described	in	objectives	1-2.
Two	main	focus	regions:	Nepal	and	the	Pacific	Northwest	United	States,	including	
Washington	and	Oregon.	
Plans	for	the	experimental	regions	are	still	in	development,	but	include:	Southeast	Alaska,	
China,	the	Caribbean	(Haiti	and	Lesser	Antilles),	Peru,	and	Indonesia.
http://ceos.org/ourwork/workinggroups/disasters/landslide-pilot/
Areas	for	collaboration
• CEOS	Landslides	Pilot	– Earth	observations	focus
• SERVIR:	ADPC	and	Hub	Consortium	members	are	conducting	additional	consultations	and	needs	
assessments	with	stakeholders	in	the	region	to	design	future	services.	Are	there	ways	to	
collaborate	with	other	international	technical	institutions	to	collectively	address	landslide	risk	
management?
• We	are	interested	in	feedback	and	finding	ways	to	connect	research	and	applications	to	broader	
NASA	resources,	including	future:	
• NISAR	– NASA-ISRO	Synthetic	Aperture	Radar	mission
• SWOT	– Surface	Water	Ocean	Topography	mission
• Landsat	9
• AGU	Fall	Meeting	2017	sessions	NH018: Landslide	dynamics:	hazard	and	risk	assessment,	
triggering,	modeling,	in-situ	observations,	and	remote	sensing:	
https://agu.confex.com/agu/fm17/preliminaryview.cgi/Session23681
Thank	you
